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2.4 Current compliant components2.4 Current compliant components

Commercial Commercial PMCsPMCs and and PMEsPMEs
Proprietary industrial Proprietary industrial PMCsPMCs

Academic Academic PMCsPMCs
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Commercial PMCs and PMEsCommercial PMCs and PMEs

Meeting industrial needs through adoption Meeting industrial needs through adoption 
of CAPEof CAPE--OPEN standardsOPEN standards
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Available commercial CO-compliant software
AspenTechAspenTech -- HyprotechHyprotech

Aspen PlusAspen Plus™™ 2004, Aspen Properties 20042004, Aspen Properties 2004
Aspen Aspen HysysHysys 2004 COM Thermo, Distil2004 COM Thermo, Distil

SimSciSimSci--ESSCORESSCOR
PRO/II v7.0…7.1PRO/II v7.0…7.1

Process Systems Enterprise LtdProcess Systems Enterprise Ltd
gPROMSgPROMS 2.4…3.0, go:CAPE2.4…3.0, go:CAPE--OPENOPEN

InfochemInfochem Computer Services LtdComputer Services Ltd
MultiFlashMultiFlash 3.43.4

Heat Transfer Research Inc.Heat Transfer Research Inc.
XchangerXchanger Suite 4Suite 4

ProSimProSim SASA
SIMULIS 1.0SIMULIS 1.0

Fluent Inc.Fluent Inc.
FLUENT 6.1.18FLUENT 6.1.18
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Available commercial CO-compliant software
BelsimBelsim SASA

VALI 4.0VALI 4.0
RéalisationRéalisation en en SystémiqueSystémique IndustrielleIndustrielle (RSI)(RSI)

INDISS 1.6INDISS 1.6
TUVTUV--NELNEL

PPDSPPDS
Virtual Materials GroupVirtual Materials Group

VMGThermoVMGThermo
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AspenTech / Hyprotech
Key member of the CAPEKey member of the CAPE--OPEN initiativeOPEN initiative

was the first simulation vendor having a prototype version of a was the first simulation vendor having a prototype version of a 
CAPECAPE--OPEN compliant simulator. OPEN compliant simulator. 

AspenTechAspenTech has a large experience in implementing and using has a large experience in implementing and using 
CAPECAPE--OPEN interfaces: see Andrew OPEN interfaces: see Andrew McGoughMcGough presentation.presentation.
Aspen Plus provides a number of CAPEAspen Plus provides a number of CAPE--OPEN interfacesOPEN interfaces

UNIT Operation socket UNIT Operation socket –– sequential modularsequential modular
•• Allows any CO compliant Unit to be used in an Aspen Plus Allows any CO compliant Unit to be used in an Aspen Plus 

simulationsimulation
Thermo socketThermo socket

•• Allows CO Property Packages to provide property calculations in Allows CO Property Packages to provide property calculations in 
Aspen Plus simulationsAspen Plus simulations

Thermo plugThermo plug
•• Use Aspen Plus to create CO Property Packages to be used in Use Aspen Plus to create CO Property Packages to be used in 

other softwareother software
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AspenTech CAPE-OPEN
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SimSci-ESSCOR

SimSciSimSci participated in CAPEparticipated in CAPE--OPEN project. OPEN project. 
PRO/II 7.0 and 7.1 provide:PRO/II 7.0 and 7.1 provide:

CAPECAPE--OPEN UNIT operation socketOPEN UNIT operation socket
•• Allows any CO compliant Unit to be used in a PRO/II Allows any CO compliant Unit to be used in a PRO/II 

simulationsimulation
CAPECAPE--OPEN Thermo socketOPEN Thermo socket

•• Allows CO Property Packages to provide property Allows CO Property Packages to provide property 
calculations in PRO/II simulationscalculations in PRO/II simulations

A more detailed presentation will be made by David A more detailed presentation will be made by David 
Jerome.Jerome.
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Aspen Plus PP within PRO/II
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RSI (Réalisation en Systémique Industrielle)

RSI (RSI (www.rsiwww.rsi--france.comfrance.com), a subsidiary company of IFP, ), a subsidiary company of IFP, 
is a supplier of training systems and simulation is a supplier of training systems and simulation 
software for:software for:

Oil and Gas, Gas Oil and Gas, Gas ReinjectionReinjection, Pipelines, Gas Plants, , Pipelines, Gas Plants, 
LNG, Refineries, Ethylene, Aromatics, Polymers, LNG, Refineries, Ethylene, Aromatics, Polymers, 
Other Petrochemicals and Chemicals, Fossil Power Other Petrochemicals and Chemicals, Fossil Power 
Plants, Integrated Gasification & Combined Cycle Plants, Integrated Gasification & Combined Cycle 
Power Plants. Power Plants. 

RSI products (RSI products (WellComOnWellComOn and INDISS) are and INDISS) are 
implementing CAPEimplementing CAPE--OPEN interfaces for UNIT and OPEN interfaces for UNIT and 
THRM (sockets).THRM (sockets).
Bertrand Bertrand BraunschweigBraunschweig will demonstrate INDISS.will demonstrate INDISS.
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Offshore field monitoring: estimation of oil production, GOR & WOffshore field monitoring: estimation of oil production, GOR & Water ater 
CutCut
Given measured pressures and temperatures, Given measured pressures and temperatures, WellCoMonWellCoMon simulates simulates 
the whole production network, from reservoir to process facilitithe whole production network, from reservoir to process facilitieses

WellCoMonWellCoMon complies with the CAPEcomplies with the CAPE--OPEN standardOPEN standard
Use of CAPEUse of CAPE--OPEN Unit OperationsOPEN Unit Operations
Use of CAPEUse of CAPE--OPEN thermo serverOPEN thermo server

WellCoMon: Well Control & Monitoring System
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INDISS complies with CAPEINDISS complies with CAPE--OPEN standardOPEN standard
Thermodynamic interfacesThermodynamic interfaces

•• All thermodynamic requests are forwarded to the thermodynamic All thermodynamic requests are forwarded to the thermodynamic 
package through CAPEpackage through CAPE--OPEN interfacesOPEN interfaces

RSI is involved in RSI is involved in ICapeDynamicUnitICapeDynamicUnit Interface definitionInterface definition
•• Natural extension of the existing Unit specificationNatural extension of the existing Unit specification
•• Specific calculation sequence for each time stepSpecific calculation sequence for each time step

ThermoSystem

UnitOperation

CAPE-OPEN

INDISS: dynamic simulation
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Process Systems Enterprise Ltd (PSE)

Provider of advanced modelProvider of advanced model--based technology and based technology and 
services to the process industries. services to the process industries. 
PSE was launched in 1997 as a spinPSE was launched in 1997 as a spin--off from the Centre off from the Centre 
for Process Systems Engineering at Imperial College, for Process Systems Engineering at Imperial College, 
London. London. 
gPROMSgPROMS (general(general--purpose process modelling and purpose process modelling and 
optimisation environment) provides:optimisation environment) provides:

CAPECAPE--OPEN THRM socketOPEN THRM socket
CAPECAPE--OPEN UNIT plug (OPEN UNIT plug (gO:CAPEgO:CAPE--OPEN)OPEN)

A more detailed presentation will be made by Ben A more detailed presentation will be made by Ben 
KeepingKeeping
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Process Systems Enterprise

gO:CAPE-OPEN overview

Introduce advanced gPROMS models within
CAPE-OPEN compliant steady-state flowsheeting
packages e.g.

ASPEN PLUS™
HYSYS™

Use consistent physical properties throughout
No programming required

retain advantages of gPROMS-based modelling
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Infochem Computer Services Ltd
InfochemInfochem Computer Services (Computer Services (www.infochemuk.comwww.infochemuk.com) is a leading ) is a leading 
independent supplier of thermodynamic software (independent supplier of thermodynamic software (MultiFlashMultiFlash) and ) and 
consultancy services to the oil, gas and chemical industries. consultancy services to the oil, gas and chemical industries. 
Expertise:Expertise:

Early assessment of potential problems such as solid Early assessment of potential problems such as solid 
deposition which may lead to formation damage or pipeline deposition which may lead to formation damage or pipeline 
blockage blockage 
Choice of the best remediation strategy or most efficient Choice of the best remediation strategy or most efficient 
maintenance schedule maintenance schedule 
Optimisation of production Optimisation of production 
Avoidance of hazards to personnel or equipment due to fluid Avoidance of hazards to personnel or equipment due to fluid 
properties properties 
High fidelity modelling of processes for design, simulation or High fidelity modelling of processes for design, simulation or 
operator training operator training 
Efficient implementation of thermodynamic software in a range Efficient implementation of thermodynamic software in a range 
of applicationsof applications
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Multiflash CAPE-OPEN

COSE
eg HYSYS

ICapeThermoMaterialObject

MULTIFLASH 
DLL

ICapeThermoPropertyPackage

MULTIFLASH
CO PP

Property Package
Configuration File

MULTIFLASH
GUI
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Multiflash PP in HYSYS
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Heat Transfer Research, Inc (HTRI)

International consortium founded in 1962International consortium founded in 1962
Conducts research on industrialConducts research on industrial--scale heat transfer scale heat transfer 
equipmentequipment
Develops software modelling and simulation tools Develops software modelling and simulation tools 
based on this proprietary research databased on this proprietary research data
Provides its customers with other complementary Provides its customers with other complementary 
products, technical services, and trainingproducts, technical services, and training

HTRI products, in use at more than 500 corporate sites HTRI products, in use at more than 500 corporate sites 
worldwide.worldwide.
A detailed presentation  will be made by Fernando A detailed presentation  will be made by Fernando 
Aguirre.Aguirre.
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Built into HTRI software suite:Built into HTRI software suite:
Shell and tube exchangersShell and tube exchangers
AirAir--coolerscoolers
Plate and frame exchangersPlate and frame exchangers

HTRI software acts as a CAPEHTRI software acts as a CAPE--OPEN UNIT plugOPEN UNIT plug
Allows HTRI software to be used in Aspen Plus, Allows HTRI software to be used in Aspen Plus, 
PRO/II, HYSYS, etc… simulationsPRO/II, HYSYS, etc… simulations

HTRI software implements CAPEHTRI software implements CAPE--OPEN Thermo socketOPEN Thermo socket
Allows 3rd party Property Packages to be plugged Allows 3rd party Property Packages to be plugged 
into HTRI standinto HTRI stand--alone softwarealone software

CAPE-OPEN interfaces
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Flowsheet with HTRI UNIT
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ProSim SA (www.prosim.net)
One of the few One of the few EruopeanEruopean independent and privately held independent and privately held 
companies to supply software and service solutions forcompanies to supply software and service solutions for

modelling, simulation and optimization to process industries.modelling, simulation and optimization to process industries.

Range of productsRange of products
ProSimPlusProSimPlus: process : process flowsheetingflowsheeting softwaresoftware
ProSimPlusProSimPlus HNO3: specific nitric acid plant simulatorHNO3: specific nitric acid plant simulator
BatchColumnBatchColumn: dynamic behaviour of batch distillation process: dynamic behaviour of batch distillation process
BatchReactorBatchReactor: kinetic parameter identification and simulation: kinetic parameter identification and simulation
ProPhyProPhy Plus: user friendly fluid phase equilibrium  toolPlus: user friendly fluid phase equilibrium  tool
BibPhyBibPhy AddAdd--In: making In: making ProPhyProPhy Plus usable within ExcelPlus usable within Excel
Component Plus: management of pure component databasesComponent Plus: management of pure component databases
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SIMULIS® COMPONENTS SUITE
New CAPE Components New CAPE Components -- developed by developed by ProSimProSim SASA

SimulisSimulis® Compounds® Compounds
Server of pure substance propertiesServer of pure substance properties
Includes a service for fitting temperature dependent propertiesIncludes a service for fitting temperature dependent properties
Allows access to different data sources: CAPEAllows access to different data sources: CAPE--OPEN Property OPEN Property 
Packages, Component Plus databases, Packages, Component Plus databases, SimulisSimulis®® CompoundsCompounds
packages,...packages,...

SimulisSimulis® Thermodynamics® Thermodynamics
Includes Includes SimulisSimulis®® CompoundsCompounds
Mixture properties and phase Mixture properties and phase equilibriaequilibria calculation server (as powerful calculation server (as powerful 
as the widely validated standard thermodynamic library of as the widely validated standard thermodynamic library of ProSimProSim SA)SA)
Allows creation and deployment within an organization of Allows creation and deployment within an organization of SimulisSimulis®®
ThermodynamicsThermodynamics Packages (CAPEPackages (CAPE--OPEN compliant)OPEN compliant)
Offers a CAPE OPEN compliant thermodynamic socket for external Offers a CAPE OPEN compliant thermodynamic socket for external 
property packagesproperty packages

A detailed presentation will be made.A detailed presentation will be made.
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Fluent

Provider of commercial Computational Fluid Dynamics Provider of commercial Computational Fluid Dynamics 
(CFD) software and services. (CFD) software and services. 

OffersOffers generalgeneral--purpose CFD software for a wide range purpose CFD software for a wide range 
of industrial applicationsof industrial applications

Within DOE sponsored project, Within DOE sponsored project, AspenTechAspenTech and Fluent and Fluent 
have worked together to integrate CFDhave worked together to integrate CFD--fidelity fidelity 
equipment models in the context of the equipment models in the context of the AspenTech'sAspenTech's
overall process modelsoverall process models

A more detailed presentation and demo will be made by A more detailed presentation and demo will be made by 
Maxwell Maxwell OsaweOsawe..
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Fluent Inc. – Aspen Technology Inc.

1©200 0 AspenTech. All Right s Reserve d.

Integration of Process Simulation and CFD
Improved Asset Optimization

• Configure, solve, analyze, and visualize CFD models
from within a process simulator

• Evolutionary approach to detailed
plant design

• Offers new
capabilities to
optimize CFD
models in the
context of an
overall process
simulation
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Proprietary Industrial PMCsProprietary Industrial PMCs

Bringing inBringing in--house software to CAPEhouse software to CAPE--OPEN complianceOPEN compliance

Shell thermo serverShell thermo server
IFP unit operationIFP unit operation
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Shell COSPPTS
Isopropanol(1)/water(2) at 1 bar
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IFP Butane Isomerisation Process Reactor
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IFP Butane Isomerisation Process Reactor
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Academic and research organizations 
PMCs

Academic and research organizations 
PMCs

Making research results available through Making research results available through 
CAPECAPE--OPENOPEN

Thermo servers, Solvers, Unit operations, Thermo servers, Solvers, Unit operations, 
SimulatorsSimulators
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IVC-SEP Thermo System

One of Denmark first engineering research centresOne of Denmark first engineering research centres
Research activities:Research activities:

Both experimental and theoretical workBoth experimental and theoretical work
Emphasis on chemical and physical phase Emphasis on chemical and physical phase 
equilibrium, transport properties, multiequilibrium, transport properties, multi--phase flow in phase flow in 
porous materials and separation processesporous materials and separation processes
An industrial consortium of Danish and foreign An industrial consortium of Danish and foreign 
member companies support IVCmember companies support IVC--SEP'sSEP's research.research.

CO Thermo System developed: CubicCO Thermo System developed: Cubic--PlusPlus--Association Association 
(CPA) equation of state + PC SAFT(CPA) equation of state + PC SAFT
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Property Package plugged into Aspen Plus
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INPT-ENSIACET

French education and research center in computerFrench education and research center in computer--
aided process engineeringaided process engineering

Active in CAPEActive in CAPE--OPEN since the startOPEN since the start

Focused their contribution on numerical interfaces and Focused their contribution on numerical interfaces and 
on common interfaceson common interfaces
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INPT Numerical Components

NSP
<<CO Component>>

CMB
<<CO Component>>

The PME uses the PMC numerical services for 
solving its mathematical model

Eso
<<CO Package>>

Model
<<CO Package>>

Solver
<<CO Package>>

Utility
<<CO Package>>

Realises Realises

Identification
<<CO Package>>

Error
<<CO Package>>

Identification
<<CO Package>>

Error
<<CO Package>>

Utility
<<CO Package>>

Numerical Services ProviderNumerical Services Provider (NSP): a CO compliant software (NSP): a CO compliant software 
(plug)(plug)
Continuous Model BuilderContinuous Model Builder (CMB): a CO compliant software (CMB): a CO compliant software 
(socket)(socket)
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IPOPT from CMU

NLP solverNLP solver

Able to solve largeAble to solve large--scale NLP problemsscale NLP problems

Delivered as open source softwareDelivered as open source software

Made CAPEMade CAPE--OPEN compliant by wrapping it according OPEN compliant by wrapping it according 
to the MINLP interface specificationto the MINLP interface specification

Presentation by Larry Presentation by Larry BieglerBiegler and and YidongYidong LangLang
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ChemSep.org

ChemSepDetailed rateDetailed rate--based model of based model of 
distillation columnsdistillation columns
Made a CAPEMade a CAPE--OPEN OPEN 
compliant Unit Operationcompliant Unit Operation
Works in Aspen Plus, Aspen Works in Aspen Plus, Aspen 
HYSYS and PRO/IIHYSYS and PRO/II
To be demonstrated by Prof. To be demonstrated by Prof. 
Ross TaylorRoss Taylor

solver

GUI

Databanks
• properties
• equipment

configuration 
file

export
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Innovation
support

Fundamental
research Applied

research Chemical
industries

Use of research results
Often difficult in practice
Not only a technical problem
AixCAPE supports the process of innovation

Screening of new methods and tools
Evaluation of novel developments in practical cases
Implement research results in pre-commercial products
Feedback of requirements and potential into research

AixCAPE

LPT ATOFINA
Dow, BASF
Bayer, Shell

Degussa
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Implementation of Shortcut Unit

Shortcut Unit
Dynamic library toolbox.dll

Realized in C at LPT
Thermodynamics, azeotrope search, rectification body method

Shortcut Unit (AixCAPE)
Developed using Microsoft .net / C#
GUI (Parameterization)
Stream connections (ports)

Material Object Adapter (AixCAPE)
Written in C++
Adapt material object interface

Process Modeling Component

IMaterialObject

Process Modeling Environment

Aspen Plus

ICapeUnit

ShortcutUnit (C#)

toolbox.dll
(C)

Material Object
Adapter (C++)
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US EPA MPPTS software tool

Sequential modular process simulatorSequential modular process simulator

Evaluate metal finishing processes for waste reductionEvaluate metal finishing processes for waste reduction

Use of .NET frameworkUse of .NET framework

Distributed as an openDistributed as an open--source applicationsource application

Presentation by Bill BarrettPresentation by Bill Barrett
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SolidSim

FlowsheetFlowsheet simulator for solids processes allowssimulator for solids processes allows
Development of Development of flowsheetsflowsheets for complex processesfor complex processes
Design studies for process alternativesDesign studies for process alternatives
Sensitivity analysis for process parametersSensitivity analysis for process parameters
Fast and easy optimization of processes involving Fast and easy optimization of processes involving 
solidssolids

Establish a model library for solids processing Establish a model library for solids processing 
equipment and unit operationsequipment and unit operations
Support education of chemical engineering studentsSupport education of chemical engineering students
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SolidSim Simulation Framework

Interface for unit 
initialization and 

calculation control

Framework: GUI, 
model library, 

simulation engine

Provides unit 
model with 

physical 
properties and 

stream data

Interface for physical 
properties and stream 

data

Unit specific 
simulation

external Physical 
Properties System

external Unit Model
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Conclusion

Read the success stories on CORead the success stories on CO--LaNLaN website for other website for other 
examplesexamples

More components need to be made availableMore components need to be made available
Multiple choices still lackingMultiple choices still lacking
Equipment suppliers should offer CO modelsEquipment suppliers should offer CO models

Market is adopting CAPEMarket is adopting CAPE--OPENOPEN
Major commercial software tools are compliantMajor commercial software tools are compliant
Proprietary material being moved to COProprietary material being moved to CO
Transfer from universities/research beginningTransfer from universities/research beginning
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